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Abstract 

Background: Emergency departnnents nnay be a useful information source to describe the demographics and 
clinical characteristics of patients with acute cocaine-related medical problems. We therefore conducted a 
retrospective analysis of 165 acute, laboratory-confirmed cocaine intoxications admitted to an urban emergency 
department in Switzerland between January 2007 and March 201 1. 

Results: A total of 165 patients with a mean age of 32 years were included. Most patients were male (73%) and 
unemployed (65%). Only a minority (16%) had abused cocaine alone while 84% of the patients had used at least 
one additional substance, most commonly ethanol (41%), opioids (38%), or cannabis (36%) as confirmed by their 
detection in blood samples. The most frequently reported symptoms were chest pain (21%), palpitations (19%), 
anxiety (36%) and restlessness (36%). Psychiatric symptoms were present in 64%. Hypertension and tachycardia 
were observed in 53% and 44% of the patients, respectively. Severe poisonings only occurred in patients with 
multiple substance intoxication (15%). Severe intoxications were non-significantly more frequent with injected drug 
use compared to nasal, oral, or inhalational drug use. Severe complications included acute myocardial infarction 
(2 cases), stroke (one case), and seizures (3 cases). Most patients (75%) were discharged home within 24 h after 
admission. A psychiatric evaluation in the ED was performed in 24% of the patients and 19% were referred to a 
psychiatric clinic. 

Conclusions: Patients with acute cocaine intoxication often used cocaine together with ethanol and opioids and 
presented with sympathomimetic toxicity and/or psychiatric disorders. Severe acute toxicity was more frequent 
with multiple substance use. Toxicity was typically short-lasting but psychiatric evaluation and referral was often 
needed. 
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Background 

After cannabis, cocaine is the most-used illicit drug in 
Europe [1-3]. In Europe, 43% of adults aged 15-64 have 
used cocaine at least once in their lifetime [4]. In Spain, as 
many as 5.9% of people aged 15-64 years reportedly used 
cocaine at least once during their lifetime [2]. Use of co- 
caine among Swiss adolescents has increased from 3.8% in 
1993 to 9.8% in 2002 [5] and the lifetime prevalence of 
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cocaine use in Swiss adolescents and adults also rose from 
1.7% in 2002 to 2.8% in 2007 [6]. 

Cocaine is one of the leading drugs of abuse resulting 
in presentations to emergency departments (EDs) in the 
Western world. Cocaine-related ED visits have increased 
by 47% in the US from 1995 to 2002 [7]. Cocaine was 
second only to ethanol as the cause of acute intoxication 
in patients who presented to a Spanish ED [2] . 

Cocaine is a central nervous system stimulant which 
produces euphoria, restlessness, and reduced appetite 
[8-10]. It is commonly abused by inhalation, nasal insuf- 
flation or intravenous injection. Cocaine can affect all 
body systems potentially resulting in many adverse ef- 
fects. Among the most severe complications are seizures. 
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hemorrhagic and ischemic strokes, myocardial infarction 
(MI), aortic dissection, rhabdomyolysis, mesenteric is- 
chemia, acute renal injury, and multiple organ failure 
[11]. Results from two retrospective ED studies in the 
US suggested that cocaine-related problems are short- 
lived in most cases and primarily include cardiovascular 
(chest pain, palpitations) and neuropsychiatric (dizziness, 
headache, restlessness, anxiety, psychosis) symptoms 
[12,13]. Cocaine increases myocardial oxygen consump- 
tion and induces coronary artery vasoconstriction [14], 
facilitates platelet aggregation, and thrombus formation 
[15-18]. Furthermore, cocaine predisposes to ventricular 
arrhythmia [19]. Accordingly, acute myocardial infarc- 
tion (MI) is the most frequent severe cardiovascular 
complication in cocaine abusers. Three large studies 
showed that 4-6% of patients who present with cocaine- 
related chest pain sustain acute MI [20-22]. Ischemic or 
hemorrhagic stroke, sudden death or seizures related to 
cocaine use have also been infrequently reported [8,12]. 

Information regarding cocaine- and other illicit drug- 
related health problems is scarce in Europe. EDs may 
be important sources of information about drug-related 
health consequences [1,23]. Reports from 30 European 
countries regarding cocaine-related health emergency epi- 
sodes have recently been summarized for the period from 
2007 to 2010 [1]. However, most of these reports con- 
cerned calls to poison centers, or admissions to general 
hospitals, psychiatric hospitals or toxicology clinics. Only 
7 reports used EDs as information sources and detailed 
case descriptions were not presented [1]. The present 
study aimed to describe in more detail the demographics, 
clinical findings, management, and short-term outcome of 
patients with analytically-confirmed acute cocaine use pre- 
senting to an urban ED in Switzerland. 

Methods 

This observational study was approved by the ethics com- 
mittee of the cantons of Basel. We retrospectively identi- 
fied and included all patients admitted to the ED of the 
University Hospital of Basel with acute cocaine-related 
medical problems between January 2007 and March 2011. 
The ED is both a primary care facility (walk-in patients) 
and a tertiary referral center for hospitals in the greater 
Basel area. Additionally, all patients brought by the para- 
medics are first admitted to the ED. All ED presentations 
are entered into the comprehensive electronic patient 
chart data-base. We performed full-text search to identify 
all cases with notions of "cocaine", or related terms ("free- 
base" or "crack") in their electronic chart. The search was 
performed in the entire text entered by the admitting 
physician. The entire charts of all cases were then 
reviewed including all the data obtained by paramedics. 
Only cases with acute cocaine intoxication were included 
in the study. A case with acute cocaine-related medical 



problems (acute cocaine intoxication) was defined as a pa- 
tient with any medical problem related to self-reported co- 
caine use within the last 12 h and confirmation of the 
presence of cocaine in blood serum by the CEDIA cocaine 
immunoassay (Thermo Fisher Scientific, Bonn, Germany). 
Patients who did not admit to the use of cocaine were also 
included in the study if they presented with typical symp- 
toms and signs of sympathetic stimulation and a positive 
laboratory test for cocaine. Patients with self-reported co- 
caine use more than 12 h before presentation or patients 
with a negative blood test as well as body packers and 
body stuffers were excluded from the study. Analytical 
confirmation of the use of other drugs of abuse including 
cannabis, amphetamines including MDMA, benzodiaze- 
pines, methadone, opioids, and LSD was also performed 
using CEDIA immunochemical assays in blood serum. 
Ethanol blood levels were determined by an enzyme assay. 
Blood levels of y-hydroxybutyrate (GHB) levels were de- 
termined by high-pressure liquid chromatography only in 
patients with suspected GHB intoxication. All laboratory 
analyses were performed in the hospital clinical chemistry 
department according to good laboratory practice. Data 
abstracting was performed in a standardized manner by 
one of the authors for the entire study. Demographic data 
included age, sex, hour and weekday of ED admission, and 
employment status. The medical history included the rea- 
son for admission, present symptoms, history of drug use, 
route of drug administration, and context of use. We also 
recorded any co-ingestion of ethanol or other drugs as re- 
ported by the patient and as confirmed in the toxicological 
blood analyses described above. Clinical variables included 
the Glasgow Coma Scale (GCS) score, heart rate, blood 
pressure, respiratory rate, body temperature, oxygen satur- 
ation, and laboratory tests. Patients were divided into two 
groups: patients who used only cocaine and patients who 
used cocaine together with other drugs based on the blood 
tests. Severity of poisoning was assessed using the Poison 
Severity Score for grading acute poisoning [24]. Mild tox- 
icity refers to mild, transient and spontaneously resolving 
symptoms, moderate toxicity refers to pronounced or pro- 
longed symptoms, and severe toxicity indicates severe or 
life-threatening symptoms. Differences in the frequency of 
clinical characteristic between the cocaine monointoxi- 
cated and the polyintoxicated patients (according to la- 
boratory findings) were assessed using Fisher s exact tests. 
We and others have previously used similar methods to 
characterize acute intoxications with GHB [25,26], ecstasy 
[27], and methylphenidate [28]. 

Results 

The electronic search in the hospital data-base in a total 
of 172,207 ED patients during the study period identified 
930 patients with notions of cocaine or related terms in 
the electronic record. Of these patients, 174 presented 
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with acute medical problems related to cocaine use as 
verified by the full chart review. Of these 174 patients, 9 
subjects were excluded because blood serum tests were 
negative for cocaine. Of the total 165 cases included in 
the present study, 151 (92%) reported cocaine abuse 
within 12 hours prior to presentation. Fourteen (8%) pa- 
tients without self-reported cocaine use but with a po- 
sitive blood serum test for cocaine and sympathetic 
toxicity were judged as being acutely intoxicated with 
cocaine. The demographic data are presented in Table 1. 
The annual number of presentations due to cocaine- 
related acute medical problems per total patients seen in 
the ED was 27/36,660 cases in 2007, 48/40,021 cases in 
2008, 39/41,744 cases in 2009, 44/43,025 cases in 2010, 
and 7/10,757 cases from January to March 2011. The 
mean patient age ± SD was 32 ± 9 years and most were 
male and unemployed. Most patients were admitted to 
the ED at night and 98 (59%) patients were brought to 
the ED by ambulance. Intravenous or nasal administra- 
tions of cocaine were most common and equally fre- 
quent. Most patients used other drugs together with 
cocaine (Table 1). According to the blood serum tests, 
25 (15%) patients abused cocaine alone whereas in 140 
(85%) patients at least one additional substance was 
identified in the blood. Ethanol, opioids, cannabis, and 
benzodiazepines were the most commonly detected 
drugs while amphetamines were infrequently found 
(Table 1). 

The clinical patient characteristics are summarized in 
Table 2. Among all 165 cases, 21 (13%) presented with se- 
vere intoxication but there were no fatalities. Severe intoxi- 
cation was more frequent among polyintoxicated patients 
compared to intoxication with cocaine alone (Table 2). All 
21 cases of severe toxicity and all 7 cases with a hospital 
stay longer than 24 hours were due to intoxication with 
cocaine and at least one other substance. The most com- 
monly reported symptoms were chest pain, palpitations, 
anxiety, restlessness, somnolence, weakness, nausea/vomit- 
ing, and psychotic symptoms. Psychiatric symptoms were 
reported in 106 (64%) of the patients (Table 2). Hyperten- 
sion and/or tachycardia were present in about half of the 
patients (Table 2). Two cases of myocardial infarction (one 
with and one without ST elevation) were observed in the 
multidrug user group. Both patients were admitted to the 
Intensive Care Unit and underwent coronary angiography. 
Decreased consciousness (GCS < 13) at any time during 
the ER presence was predominantly observed in the multi- 
drug user group. Twenty-five (18%) of the 138 patients 
with multiple drug use had a GCS score below 13 any time 
during presence at the ED. Of these patients, all co- 
ingested either ethanol (10 cases) or opioids (11 cases) or 
both (4). Only 2 of the 27 patients in the cocaine alone 
using group had a GCS score below 13; one of these re- 
ported co-use of baclofen and the other co-use of GHB. 



Table 1 Patient characteristics 



Number of cases, N = 165 (%) 



Gender 

Male 121 (73) 

Female 44 (27) 
Age/years 

16-20 15(9) 

21-30 70(42) 

31-40 54(33) 

>40 26(16) 
Time of presentation 

Night arrival (20:00 - 8:00 h) 1 06 (64) 

Weekend arrival (Friday 17:00 70 (42) 
h - Monday 8:00 h) 

Context of drug use 

Recreational abuse 150 (91) 

Suicide attempt 7 (4) 

Unintentional/criminal 6 (4) 

Not reported 2(1) 
Route of cocaine administration 

Intravenous 46 (28) 

Nasal 46 (28) 

Inhalational 4 (2) 

Oral 6 (4) 

Not reported 63 (38) 

Concomitant drug use Self-reported 

None 32(19) 

Ethanol 76 (46) 

Opioids 43 (26) 

Cannabis 29(18) 

Benzodiazepines 18 (1 1) 
Amphetamines (including ecstasy) 6 (4) 

GHB, GBL 4 (2) 

LSD 1 (1) 
History of chronic cocaine use 

Yes 102(62) 

No 29(18) 

Not reported 34 (21) 
Employment 

Yes 29(18) 

No 107 (65) 

Not reported 29 (18) 



Laboratory- 
confirmed 

27(16) 

68 (41) 

63 (38) 

59 (36) 

28 (17) 

2(1) 

1 (1) 

0(0) 



Three cases of self-limited generalized seizures reportedly 
occurred in the total sample of 165 patients. Two of the 
three patients used heroin and one ethanol in addition to 
cocaine and one had a history of epilepsy. One patient 
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with cocaine and barbiturate use suffered an ischemic 
stroke and was admitted to the neurology ward. 

Severity of intoxication was not significantly associ- 
ated with the route of drug administration. However, 



severe intoxications occurred in 7 of 46 patients (15%) 
with intravenous drug use (cocaine or other drug) and 
in 5 of 57 patients (9%) with nasal, oral or inhalational 
drug administration. Hospitalization longer than 24 h 



Table 2 Clinical characteristics of acute cocaine intoxication 



All cases Use of cocaine with other drugs Use of cocaine alone 

No. (%) No. (%) No. (%) 

Total N = 1 65 Total N = 1 38 Total N = 27 

Severity of poisoning 

Severe poisoning 21(13) 21(15) 0(0)* 
Cardiovascular 

Chest pain 35 (21) 32 (23) 3 (11) 



Palpitations 32 (19) 23 (17) 9 (33) 

Dyspnea 21 (13) 16 (12) 5 (19) 

Hypertension (systolic pressure > 140 mmHg) 87 (53) 70 (51) 17 (63) 

Tachycardia (>100 beats per minute) 72 (44) 62 (45) 10 (37) 

Myocardial infarction 2(1) 2(1) 0(0) 

Hyperthermia >38.0°C 1 5 (9) 1 2 (9) 3(11) 

Hypoxemia (oxygen saturation <95%) 20 (12) 18 (1 3) 2 (7) 
Psychiatric 

Anxiety 60 (36) 46 (33) 14(52) 

Restlessness 60 (36) 47(34) 13(48) 

Hallucinations, paranoia, or psychosis 23(14) 14(10) 9(33) 

Agitation 37 (22) 28 (20) 9 (33) 

Depression 32 (19) 28 (20) 4 (15) 

Insomnia 18(11) 18(13) 0(0) 

Suicide ideation 15(9) 12(9) 3(11) 

Disorientation 17(10) 15(11) 2(7) 
Neurologic 

Impaired consciousness, GCS <9 17(10) 15(11) 2(7) 

Impaired consciousness, GCS 9-12 10 (6) 1 0 (7) 0 (0) 

Impaired consciousness, GCS <1 3 27 (16) 25 (18) 2 (7) 

Dizziness 24(15) 21 (15) 3 (11) 

Headache 16(10) 14(10) 2(7) 

Paresthesia 15 (9) 11 (8) 4 (15) 

Seizure 3 (2) 2 (1) 1 (4) 

Tremor 3 (2) 3 (2) 0 (0) 

Stroke 1 (1) 1 (1) 0 (0) 
Miscellanous 

Weakness 50 (30) 49 (36) 1 (4) 

Nausea or vomiting 25(15) 21(15) 4(15) 

Myocloni or muscle cramps 9 (5) 7 (5) 2 (7) 

Muscle pain 12(7) 10(7) 2(7) 

Abdominal pain 15(9) 13(9) 2(7) 

Elevated creatine kinase (>250 U/L) 73 (44) 62 (45) 1 1 (41) 



^significant group difference (Fisher's exact test, ""p < 0.05). 
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was needed in 1 patient (2%) with injected drug use and 
in 4 (7%) of the patients using other routes of cocaine 
administration. 

Therapeutic measures included the administration of 
intravenous fluids in 80 (48%) patients and of benzodiaze- 
pines for the treatment of cardiovascular toxicity and psy- 
chostimulation in 52 (32%) cases. Naloxone and flumazenil 
were administered in 14 (8%) and 2 (1%) patients, respect- 
ively. Forty patients (24%) were evaluated by a consultant 
psychiatrist on site. One hundred and twenty four (75%) 
patients were discharged home and 31 (19%) were referred 
to a psychiatric institution. Psychiatric hospitalization was 
needed in 7 of the 27 patients who used cocaine alone 
(26%) and in 24 of the 138 patients who used cocaine with 
other substances (17%). Similarly, psychiatric evaluation by 
consulting psychiatrists on the ER occurred nonsignifi- 
cantly more frequently among cocaine only intoxications 
(9 cases, 33%) compared with polyintoxications (31 cases, 
22%) (p = 0.22). Severity of intoxication did not signifi- 
cantly influence the frequency of psychiatric evaluations. A 
consultant was present in 37 of 107 mild to moderate in- 
toxications (26%) and in 3 of 18 severe intoxications (14%). 
However, psychiatric hospitalization occurred only in mild 
to moderate intoxications (31 patients of 144 or 22%) while 
all 21 severe intoxications remained in general medical 
care (p < 0.05). 

All patients with acute myocardial infarction were ad- 
mitted to the ICU where coronary angiography was per- 
formed in both and stenting in the one with ST 
elevation MI. The one patient with an ischemic stroke 
was admitted to the neurology ward. Nineteen (12%) pa- 
tients left the ED against medical advice. Among 68 pa- 
tients exhibiting minor toxicity only one (1%) stayed for 
more than 24 h, among 76 patients with moderate tox- 
icity three (4%) stayed for more than 24 h, and among 
the 21 patients with severe toxicity three (14%) stayed 
for more than 24 h. Of the 21 patients with severe in- 
toxication 18 (86%) were discharged within 24 h. 

Discussion 

In this study we described acute medical problems in pa- 
tients with blood-test confirmed cocaine use. Most pa- 
tients were men who chronically abused cocaine and had 
no employment. Of note, 53% of the patients were over 
30 years old in line with increases in age of patients with 
cocaine-related health problems in other European coun- 
tries [1]. The patients who abused more than one drug did 
so most commonly by combining cocaine with ethanol, 
opioids or cannabis, as reported by others [12,29]. We 
found that such polydrug use lead to significantly more se- 
vere intoxications compared with the use of cocaine alone. 
Co-use of ethanol was predominant in the present and in 
the previously studied series of cocaine intoxications [2]. 
Ethanol co-use with cocaine forms cocaethylene but also 



increases the plasma levels of cocaine, cocaine-induced 
subjective and also its cardiostimulant effects [30-32]. 
Ethanol may therefore increase the toxicity of cocaine 
[31,33] consistent with our findings. In accordance with 
data from the US [12], most visits occurred during night 
time. In our study, cocaine was mostly abused nasally or 
intravenously while predominantly intravenous and inha- 
lational use was reported in the US [12,34] and mainly 
nasal administration was documented in Spain [2]. It is 
possible that intravenous drug use is overrepresented in 
our sample because it may lead to increased utilization of 
the ED due to more severe complications. Severe toxicity 
was more frequent with injection drug use compared to 
other routes of administration but this association was not 
statistically significant in the present study. In our study 
and in line with the work by others [2,12], co-use of other 
stimulants such as amphetamines or methylphenidate was 
hardly ever reported and amphetamines were only sporad- 
ically detected in the blood. In a recent analysis of expo- 
sures reported to the Swiss Toxicological Information 
Centre, co-use of amphetamines was noted in about 10% 
of the cocaine user [35]. Use of GHB was very rarely re- 
ported in our study whereas 15% of GHB users who pre- 
sented to an ED in Zurich reported co-ingestion of 
cocaine [25]. In Spain, co-use of GHB in patients with co- 
caine intoxication was reported in only 6% of patients [2]. 
Use of methylphenidate was not reported in our study in 
accordance with an analysis of a small number of methyl- 
phenidate users presenting to the Basel ED [28] who did 
not co-use cocaine. In contrast, cocaine users with opioid 
substitution therapy in the Basel area indicate that they 
misuse methylphenidate orally, nasally, or intravenously as 
a substitute for cocaine [36]. Thus, methylphenidate co- 
use may have gone undetected because, contrary to other 
amphetamines, it was not detected by the blood screening 
test. Taken together, the data indicate that cocaine is not 
typically combined with other stimulants but rather co- 
used with sedating drugs including opioids, ethanol, or 
cannabis. 

Chief complaints associated with acute cocaine toxicity 
were mainly neuropsychiatric or cardiovascular. The 
most commonly reported symptoms included anxiety, 
restlessness, agitation, chest pain and palpitations similar 
to previous studies [12,13]. Sixty- four percent of the pa- 
tients presented with psychiatric symptoms similar to 
the 55-61% reported by recent previous studies [2,29] 
but higher than the 31-37% reported by earlier studies 
[12,37]. Loss of consciousness occurred in the multidrug 
user group, mainly due to concomitant use of ethanol or 
opioids. Hypertension and tachycardia were the main 
clinical signs regardless whether cocaine was used alone 
or in combination with other substances. Twenty-one 
percent of the patients reported chest pain. Percentages 
of patients reporting chest pain ranged from 11-39% in 
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other case-series [2,12,29,37]. Two (1%) patients suffered 
from cocaine-related acute ML MI similarly occurred in 
1% of the patients presenting with cocaine toxicity and in 
6% [12] of those with cocaine-associated chest pain in other 
studies [20,21]. Cardiovascular problems including myocar- 
dial infarction and arrhythmias are well-known medical 
complications of cocaine use [29,38,39]. Cocaine use has 
been observed in about 25% of 18-45 year-old patients 
with myocardial infarctions in [40]. Myocardial infarction 
may result from vasospasms [41] and excessive sympathetic 
activation. However, most cardiac deaths occur in patients 
with chronic cocaine use [42] and may involve structural 
cardiovascular disease including myocardial hypertrophy 
and microangiopathy [43-46]. In the presents study, both 
cases of cocaine-induced myocardial infarction occurred in 
chronic cocaine users. Stenting of significant coronary ar- 
tery stenosis was performed in one while no coronary flow 
limitation was detected in the other. Similar to acute MI, 
cocaine use is an important risk factor for ischemic or 
hemorrhagic stroke in younger patients without classical 
cardiovascular risk factors [8,47,48]. In the present study, 
there was one patient with cocaine-induced ischemic stroke 
without other known risk factors except for tobacco smok- 
ing. Potential mechanisms of cocaine-induced ischemic 
or hemorrhagic stroke include arterial hypertension, 
vasospasm, disruption of cerebrovascular autoregula- 
tion, and enhanced platelet aggregation [8,41,49]. Other 
severe neurological complications in our study included 
3 cases of self-limited seizures (2%). In all cases the pa- 
tients had used other substances in addition to cocaine 
(heroin in 2 cases and ethanol in 1 case). Furthermore, 
one patient had a known history of seizures. Self-limited 
seizures were reported in 3-4% of patients in previous 
studies [12,50]. 

In our study, the management of patients included ad- 
ministration of intravenous fluids and benzodiazepines 
to control central and peripheral manifestations of sym- 
pathetic toxicity. The majority of patients including most 
patients with severe acute intoxications could be dis- 
charged home after less than 24 hours of observation in 
the ED as shown previously [12,34]. However, a signifi- 
cant number of patients needed psychiatric evaluation 
and referral. 

This study has several limitations. As in aU retrospect- 
ive studies, there was some missing data and the initial 
patient histories and clinical data were not recorded in a 
standardized manner. In addition, it is possible that a 
few patients with positive drug tests for cocaine and use 
before 12 h prior to presentation were misclassified as 
acute intoxications. Similarly, acute co-use of cannabis 
was likely overestimated based on positive blood tests. 
In contrast, there was no screen for GHB in all patients 
and co-use of GHB may have gone undetected. As in all 
such studies, data from only one large ED may not be 



representative and reflect local drug using trends. Add- 
itionally, severe toxicity may have been overrepresented 
because we act as referral center for the Basel area in- 
cluding parts of France and Germany. 

Our study has also several strengths. We had detailed 
patient and clinical data documentations in contrast to 
studies based on coded diagnoses or analyses of poison 
center data. In addition, the exposure to cocaine was 
confirmed in the blood for all patients and confirmative 
blood tests results for co-used ethanol and iUicit drugs 
were also available for the majority of patients. 

Conclusion 

Patients with acute cocaine intoxications presented with 
sympathomimetic toxicity or psychiatric disorders. Most 
patients co-used other drugs and polydrug use was a risk 
factor for more severe toxicity. Most patients could be 
discharged within 24 h. However, the proportion of pa- 
tients needing further psychiatric evaluation and treat- 
ment was remarkable. 

Competing interests 

The authors declare that they have r^o competing interests. 
Authors' contributions 

MEL designed the study. FE, EL and MBr extracted data. MBo, EL and MEL 
analyzed data and wrote the manuscript. All authors have read and 
approved the final manuscript 

Acknowledgements 

This study was partly funded by a grant of the Swiss Center for Applied 
Human Toxicology to MEL. MBo was supported by a research grant of the 
University of Basel. 

Author details 

^Division of Clinical Pharmacology and Toxicology, Department of 
Biomedicine and Department of Clinical Research, University Hospital Basel 
and University of Basel, Basel, Switzerland. ^Department of Internal Medicine, 
University Hospital Bern, Bern, Switzerland. 

Received: 18 December 2013 Accepted: 20 March 2014 
Published: 25 March 2014 

References 

1. Mena G, Giraudon I, Alvarez E, Corkery JM, Matias J, Grasaasen K, Llorens N, 
Griffiths P, Vicente J: Cocaine-related health emergencies in Europe: a 
review of sources of information, trends and implications for service 
development. Eur Addict Res 2013, 19:74-81. 

2. Sanjurjo E, Montori E, Nogue S, Sanchez M, Munne P: Cocaine abuse 
attended in the emergency department: an emerging pathology. 
Med Clin (Bare) 2006, 126(16):616-619. 

3. Robaeys G, Mathei C, Van Ranst M, Buntinx F: Substance use in Belgium: 
prevalence and management. Acta Gastroenterol Beig 2005, 68(l):46-49. 

4. EMCDDA: European Drug Report 201 1. In European Monitoring Centre for 
Drugs and Drug Addiction (EMCDDA); 201 1. [http://www.emcdda.europa.eu] 

5. Michaud PA, Berchtold A, Jeannin A, Chossis I, Suris JC: Secular trends in 
legal and illegal substance use among 16 to 20 year old adolescents in 
Switzerland. Swiss Med Wkly 2006, 1 36(1 9-20):3 18-326. 

6. SEA: Drogenkonsumerfahrung berechnet auf Basis der Schweizerischen 
Gesundheitsbefragungen der Jahre 2002 und 2007. Swiss Institute for the 
Prevention of Alcohol and Drug Problems 2009 (SEA ISPA). Lausanne: SEA ISPA. 
http://www.suchtschweiz.ch/infos-und-fakten/ecstasy/konsum (accessed 
March 24, 2014). 

7. Booth BM, Weber JE, Walton MA, Cunningham RM, Massey L, Thrush CR, 
Maio RE: Characteristics of cocaine users presenting to an emergency 



Bodmer et al. BMC Research Notes 2014, 7:1 73 
http://www.bionnedcentral.conn/1 756-0500/7/1 73 



Page 7 of 7 



department chest pain observation unit. Acad Emerg Med 2005, 
12(4):329-337. 

8. Treadwell SD, Robinson TG: Cocaine use and strol<e. Postgrad Med J 2007, 
83(980):389-394. 

9. Vongpatanasin W, Mansour Y, Chavoshan B, Arbique D, Victor RG: Cocaine 
stimulates the human cardiovascular system via a central mechanism of 
action. Circulation 1 999, 1 00(5):497-502. 

10. Gold MS, Dackis CA, Pottash AL, Extein I, Washton A: Cocaine update: from 
bench to bedside. Adv Alcoliol Subst Abuse 1985, 5(1-2):35-60. 

1 1 . Zimmerman JL: Cocaine intoxication. Crit Care Clin 201 2, 28(4):51 7-526. 

12. Brody SL, Slovis CM, Wrenn KD: Cocaine-related medical problems: 
consecutive series of 233 patients. Am J Med 1990, 88(4):325-331. 

13. Derlet RW, Albertson TE: Emergency department presentation of cocaine 
intoxication. Emerg Med 1989, 18(2):182-186. 

14. Lange RA, Cigarroa RG, Yancy CW Jr, Willard JE, Popma JJ, Sills MN, McBride 
W, Kim AS, Hillis LD: Cocaine-induced coronary-artery vasoconstriction. 

N EnglJ Med 1989, 321 (23):1 557-1 562. 

15. Tardiff K, Gross E, Wu J, Stajic M, Millman R: Analysis of cocaine-positive 
fatalities. J Forensic Sci 1989, 34(1):53-63. 

16. Moliterno DJ, Lange RA, Gerard RD, Willard JE, Lackner C, Hillis LD: Influence 
of intranasal cocaine on plasma constituents associated with 
endogenous thrombosis and thrombolysis. Am J Med 1994, 96(6):492-496. 

1 7. Rezkalla SH, Mazza JJ, Kloner RA, Tillema V, Chang SH: Effects of cocaine on 
human platelets in healthy subjects. Am J Cardiol 1993, 72(2):243-246. 

18. Togna G, Tempesta E, Togna AR, Doici N, Cebo B, Caprino L: Platelet 
responsiveness and biosynthesis of thromboxane and prostacyclin in 
response to in vitro cocaine treatment. Haemostasis 1985, 15(2):100-107. 

19. Bauman JL, DiDomenico RJ: Cocaine-induced channelopathies: emerging 
evidence on the multiple mechanisms of sudden death. J Cardiovasc 
Pharmacol Ther 2002, 7(3):1 95-202. 

20. Hollander JE, Hoffman RS, Gennis P, Fairweather P, DiSano MJ, Schumb DA, 
Feldman JA, Fish SS, Dyer S, Wax P, Whelan C, Schwarzwald E: Prospective 
multicenter evaluation of cocaine-associated chest pain. Cocaine 
Associated Chest Pain (COCHPA) Study Group. Acad Emerg Med 1994, 
1(4):330-339. 

21 . Weber JE, Chudnofsky CR, Boczar M, Boyer EW, Wilkerson MD, Hollander JE: 
Cocaine-associated chest pain: how common is myocardial infarction? 
Acad Emerg Med 2000, 7(8):873-877. 

22. Weber JE, Shofer FS, Larkin GL, Kalaria AS, Hollander JE: Validation of a brief 
observation period for patients with cocaine-associated chest pain. 

N Engl J Med 2003, 348(6):51 0-51 7. 

23. Wood DM, Greene SL, Dargan PI: Five-year trends in self-reported 
recreational drugs associated with presentation to a UK emergency 
department with suspected drug-related toxicity. Eur J Emerg Med 2013, 
20(4):263-267. 

24. Persson HE, Sjoberg GK, Haines JA, Pronczuk de Garbino J: Poisoning 
severity score. Grading of acute poisoning. J Toxicol Clin Toxicol 1998, 
36(3):205-213. 

25. Liechti ME, Kunz I, Greminger P, Speich R, Kupferschmidt H: Clinical 
features of gamma-hydroxybutyrate and gamma-butyrolactone toxicity 
and concomitant drug and alcohol use. Drug Alcohol Depend 2006, 
81(3):323-326. 

26. Galicia M, Nogue S, Miro 0: Liquid ecstasy intoxication: clinical features of 
505 consecutive emergency department patients. Emerg Med J 20]], 
28(6):462-466. 

27. Liechti ME, Kunz I, Kupferschmidt H: Acute medical problems due to 
Ecstasy use. Case-series of emergency department visits. Swiss Med Wkly 
2005, 135(43-44):652-657. 

28. Bruggisser M, Bodmer M, Liechti ME: Severe toxicity due to injected but 
not oral or nasal abuse of methylphenidate tablets. Swiss Med Wkly 201 1, 
141:w13267. 

29. Pavarin R, Lugoboni F, Mathewson S, Ferrari AM, Guizzardi G, Quaglio G: 
Cocaine-related medical and trauma problems: a consecutive series of 
743 patients from a multicentre study in Italy. Eur J Emerg Med 201 1, 

18(4):208-214. 

30. McCance-Katz EE, Price LH, McDougle CJ, Kosten TR, Black JE, Jatlow PI: 
Concurrent cocaine-ethanol ingestion in humans: pharmacology, 
physiology, behavior, and the role of cocaethylene. Psychopharmacology 

1993, 111(1):39-46. 



31. Farre M, de la Torre R, Llorente M, Lamas X, Ugena B, Segura J, Cami J: 
Alcohol and cocaine interactions in humans. J Pharmacol Exp Ther 1993, 
266(3):1 364-1 373. 

32. Pirwitz MJ, Willard JE, Landau C, Lange RA, Glamann DB, Kessler DJ, Foerster 
EH, Todd E, Hillis LD: Influence of cocaine, ethanol, or their combination 
on epicardial coronary arterial dimensions in humans. Arch Intern Med 
1995, 155(1 1):1 186-1 191. 

33. Vanek VW, Dickey-White HI, Signs SA, Schechter MD, Buss T, Kulics AT: 
Concurrent use of cocaine and alcohol by patients treated in the 
emergency department. Ann Emerg Med 1996, 28(5):508-514. 

34. Blaho K, Logan B, Winbery S, Park L, Schwiike E: Blood cocaine and 
metabolite concentrations, clinical findings, and outcome of patients 
presenting to an ED. Am J Emerg Med 2000, 18(5):593-598. 

35. Bruggisser M, Ceschi A, Bodmer M, Wilks MF, Kupferschmidt H, Liechti ME: 
Retrospective analysis of stimulant abuse cases reported to the Swiss 
Toxicological Information Centre during 1997-2009. Swiss Med Wkly 2010, 
140:w13115. 

36. Bucher P: Gebrauchsmuster von Methylphenidat bei opioidsubstituierten 
Patienten unter Berucksichtigung psychopathologischer Symptome. University 
of Basel, Department of Pharmaceutical Sciences: MSc Thesis; 2012. 

37. Rich JA, Singer DE: Cocaine-related symptoms in patients presenting to 
an urban emergency department. Ann Emerg Med 1991, 20(6):61 6-621. 

38. Lange RA, Hillis LD: Cardiovascular complications of cocaine use. New Engl 
J Med 2001, 345(5):35 1-358. 

39. Hollander JE, Hoffman RS: Cocaine-induced myocardial infarction: an 
analysis and review of the literature. J Emerg Med 1992, 10(2):169-1 77. 

40. Qureshi Al, Suri MF, Guterman LR, Hopkins LN: Cocaine use and the 
likelihood of nonfatal myocardial infarction and stroke: data from the 
Third National Health and Nutrition Examination Survey. Circulation 2001, 
103(4):502-506. 

41. Nunez BD, Miao L, Ross JN, Nunez MM, Baim DS, Carrozza JP Jr, Morgan JP: 
Effects of cocaine on carotid vascular reactivity in swine after balloon 
vascular injury. Stroke 1994, 25(3):63 1-638. 

42. Karch SB: Cocaine cardiovascular toxicity. South Med J 2005, 98(8):794-799. 

43. Karch SB, Green GS, Young S: Myocardial hypertrophy and coronary artery 
disease in male cocaine users. J Forensic Sci 1995, 40(4):591-595. 

44. Karch SB, Billingham ME: Coronary artery and peripheral vascular disease 
in cocaine users. Coron Artery Dis 1995, 6(3):220-225. 

45. Lucena J, Blanco M, Jurado C, Rico A, Salguero M, Vazquez R, Thiene G, 
Basso C: Cocaine-related sudden death: a prospective investigation in 
south-west Spain. Eur Heart J 20] 0, 31 (3):3 18-329. 

46. Henning RJ, Cuevas J: Cocaine activates calcium/calmodulin kinase II and 
causes cardiomyocyte hypertrophy. J Cardiovasc Pharmacol 2006, 
48(1):802-813. 

47. Daras M, Tuchman AJ, Koppel BS, Samkoff LM, Weitzner I, Marc J: 
Neurovascular complications of cocaine. Acta Neurol Scand 1994, 
90(2):124-129. 

48. Westover AN, McBride S, Haley RW: Stroke in young adults who abuse 
amphetamines or cocaine: a population-based study of hospitalized 
patients. Arch Gen Psychiatry 2007, 64(4):495-502. 

49. Kelley PA, Sharkey J, Philip R, Ritchie IM: Acute cocaine alters 
cerebrovascular autoregulation in the rat neocortex. Brain Res Bull 1993, 
31(5):581-585. 

50. Koppel BS, Samkoff L, Daras M: Relation of cocaine use to seizures and 

epilepsy. Epilepsia 1996, 37(9):875-878. 



doi:1 0.1 1 86/1 756-0500-7-1 73 

Cite this article as: Bodmer et al.: Acute cocaine-related health problems 
in patients presenting to an urban emergency department in 
Switzerland: a case series. BMC Research Notes 2014 7:173. 



